Orientational dynamics of water in phospholipid bilayers with different hydration levels.
We performed molecular dynamics computer simulations to study the orientational dynamics of water next to bilayers containing dilauroyl phosphatidylcholine (DLPC) phospholipids with different hydration levels: from 2 to 32 water molecules per lipid. It was observed that water orientational relaxation slowed down as the hydration level of lipids was reduced, in agreement with the recent experimental study. We performed different fits for some of the relaxation curves and observed that fit constants depend strongly on the time period over which the correlation function was measured. We also studied hydrogen bonding properties of water and found that hydrogen bonding switch between water molecules is responsible for a substantial orientational relaxation and that this switch can be explained by the molecular jump model (MJM) in the hydration region of lipid bilayers, as it does in bulk water.